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(57)Abstract: 

PROBLEM TO BE SOLVED: To reflect incident light at a prescribed angle 
with neariy a specified reflection intensity and to obtain such a reflection 
characteristic that hardly depends on the incident angle by providing a 
plane reflection surface and a reflection surface having a approximately 
spherical partial shape. 

SOLUTION: The reflection plate 701 is constituted by regularly and 
discretely disposing many reflection elements 702 having the approximately 
spherical partial shapes on a plane region 703. The reflection element 702 
may have a convex surface or a concave surface. The surfaces of the 
reflection elements 701 may be formed by depositing a metal, such as 
aluminam by a sputtering method as to give a mirror surface reflection. 
Further, the reflection elements 702 may be formed by deposition of a 
metal, such as aluminum, by the sputtering method, etc., simultaneously 
with the formation of the surface of the reflection elements 702 if the 
occurrence of some mirroring-in is permitted in the part which is not 
arranged with the reflection elements of the flat planar region 703. that is, 
the plane region 703a remaining in the spacings between the reflection 
elements and the reflection elements. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computerSo the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[CiaimCs}] 

[Claim 1] The reflecting plate characterized by providing the reflector of a plane, and the reflector which has the partial 
configuration of ****** formed in the reflector of this plane. [ much ] 

[Claim 2] The reflecting plate characterized by providing the field of a plane substantially filled without the crevice by the 
reflector which has the partial configuration of ******. 

[Claim 3] The reflector which has the partial configuration of the aforementioned ****** is a reflecting plate according to claim 1 
to 2 characterized by having been arranged at random to the fleld of the aforementioned plane. 

[Claim 4] It is tiie reflecting plate characterized by the degree of angle of divergence of the aforementioned reflected light 
arranging many independent reflectors in the field of a, plane as substantially as the degree of incident angle of the 
aforementioned incident light while keeping fixed reflectivity substantial in predetermined smaller than aforementioned degree of 
angle of divergence angle within the limits as the reflected light which has the predetermined degree of angle of divergence for an 
parallel incident light and reflecting. 

[Claim 5] The liquid crystal display characterized by providing the reflecting plate which has the field of a plane substantially filled 
with the reflective element which has the partial configuration of two or more ****** arranged at random. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the liquid crystal display which has a reflector 
about a reflecting plate. 

[0002] ^ . . 

[Description of the Prior Art] The new display which replaces the conventional CRT is used broadly in recent years, and a liquid 
crystal display is also one of them. A liquid crystal display goes over display, such as display for OA. such as a personal computer 
word processor and EWS. display a calculator, an Electronic Book, an electronic notebook, and for PDA. and pocket television, a 
cellular phone, portable facsimile, etc. in many fields, and is used. 

[0003] Since such display needs to carry out a dc-battery drive, for example etc.. the small display of power consumption is 
called for, and the liquid crystal display is widely put in practical use from a miniaturization, thin-shapeHzing. and low-power 
operation being possible. 

[0004] Since the liquid crystal itself was the un-emitting type display device of light which does not emit light, the penetrated 
type of the conventional liquid crystal display, i.e., the method which prepared the flat-surface type lighting system called back 
light to the tooth back of a liquid crystal panel, was in use. However, power consumption of the back light was comparatively 
large, and it had become the big factor which checks low power operation which must be the advantage of original of a liquid 
crystal display. 

[0005] A reflected type liquid crystal display is the method of preparing the reflecting plate for reflecting light in the tooth back 
of a liquid crystal panel, and displaying by reflecting an ambient light in a front face, this method a back light — eye an 
unnecessary hatchet — large low-powerHzation can be attained 

[0006] However, the conventional reflected type liquid crystal display had the permeability of the liquid crystal section difficult 
for obtaining luminosity sufficient by just reflection of an ambient light for a dozens of several % - % and low sake, since power 
consumption will also become high on the other hand if it is going to make a reflection factor and a contrast ratio high — a bright 
paper — it could not do and. as for the white display, skillful color display was not made, either For this reason, if the reflected 
type liquid crystal display removed specific uses, such as a wrist watch and a calculator, utilization was not progressing. 
[0007] However, the need for the display of a low power increases with development of a pocket device in recent years, and the 
need for a reflected type liquid crystal display has been improved. For example, as display of a portable equipment, a back light is 
unnecessary, and the reflected type liquid crystal display In which a miniaturization, thin-shape-izing, and low-power operation 
are possible divides and is suitable. 

[0008] In a reflected type liquid crystal display, the luminosity, i.e., the reflection factor of a reflecting plate, serves as the 
imporUnt point. As mentioned above, since the light transmitUnce of liquid crystal is not high, in order to secure sufficient 
display quality, the highly efficient reflecting plate for obtaining a high reflection factor is needed. 

[0009] When using for a liquid crystal display, it is desirable to have drawing 1 or drawing 4 . and the property of a uniforni diffuse 
reflection as shown in 101 as a reflection property of a reflecting plate. However, since reflectivity will become small if it is made 
a uniform diffuse reflection, there is a problem that suflRcient brightness for the low permeability of liquid crystal cannot obtain as 
mentioned above. In order to compensate this, it has drawing 2 or drawing 4 . and the performance strongly reflected in a specific 
direction as shown in 102, namely, the method using a reflecting plate with directivity can be considered. In this case, although 
the reflection stronger than a uniform diffuse reflection about a specific direction is obtained, an angle of visibility has the fault of 

becoming narrow. « . - • l u- u u 

[0010] Therefore, it becomes a technical problem to obtain the reflecting plate which has sufficient reflecUvity with which the 
low permeability of liquid crystal is compensated, securing a latus angle of visibility. 

[0011] , ^. 

[Problem(s) to be Solved by the Invention] this invention is made in order to soh/e such a technical problem, namely, this 
invention reflects an incident light with the reflectivity of about 1 law over the predetermined angle range, and it aims at offering 
the reflecting plate which has a reflection property for which the range hardly depends on the degree of incident angle of an 

incident light 

[0012] Moreover, it aims at offering the bright high liquid crystal display of display quality equipped with the reflecting plate which 

has such a property. 

[0013] ^ , , 

[Means for Solving the Problem] The reflecting plate of this invention is characterized by providing the reflector of a plane, and 
the reflector which has the partial configuration of ****** formed in the reflector of this plane. [ much ] 

[0014] Moreover, the reflecting plate of this invention is characterized by providing the field of a plane substantially filled without 
the crevice by the reflector which has the partial configuration of ******. 

[0015] You may make it arrange at random the reflector which has the partial configuration of ****** to the field of a plane. 
[0016] By predetermined smaller than this degree of angle of divergence angle within the limits as the reflected light which has 
the predetermined degree of angle of divergence for an parallel incident light, the reflecting plate of this invention is 
characterized by the degree of angle of divergence of the reflected light arranging in the field of a plane many reflectors which 
are not substantially dependent on the degree of incident angle of an incident light while it keeps fixed reflectivity substantial and 
reflects. 
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[0017] Moreover, the reflecting plate of this invention is characterized by providing the 1st reflector of a plane, and the 2nd 
reflector which has the partial configuration of ****** dispersedly formed In this 1st reflector. [ much ] You may make It this 2nd 
reflector distributed over the 1st reflector at random. 

[0018] The reflecting plate of this invention is characterized by providing the reflective element which has the 1st reflective field 
which was formed in the reflector of a plane, and the reflector of this plane, and which reflects an parallel incident light in the 
direction of incidence in [ on^e-strength ] the 1st. and the 2nd reflective field which reflects the aforementioned incident light 
in the direction of incidence in [ smaller than the on-the-strength range of the above 1st / on-the-strength ] the 2nd. 
[0019] The liquid crystal display of this invention is characterized by providing the reflecting plate which arranged in the field of a 
plane many reflective elements which have the partial configuration of ******. You may make it form a reflector in the field of 

this plane. « • 

[0020] The liquid crystal display of this invention is a reflected type liquid crystal display characterized by providing the reflecting 
plate which has the field of a plane substantially filled with the reflective element which has the partial configuration of two or 
more arranged at random. 

[0021] The liquid crystal display of this invention is characterized by providing as a reflector the reflecting plate which has the 
field of a plane substantially filled with the reflective element which has the partial configuration of two or more ****** arranged 
at random. 

[0022] while the refiecting plate of this invention reflects an incident light with the reflectivity of about 1 law over the 
predetermined angle range, in order [ namely. ] to obtain a reflection property for which the range hardly depends on the degree 
of incident angle of an incident light — a part of ****** — many reflective elements which consist of a reflector which has a 
configuration are formed in the field of a plane 

[0023] Drawing 1 is drawing having shown the reflection property of a perfect reflecting diffuser typically. 
[0024] Although the viewing-angie property of a perfect reflecting diffuser is good, the intensity of the reflected light to an 
incident light will become weak. For this reason, when it uses, for example as a reflecting plate of a reflected type liquid crystal 
display, reflectivity is insufficient for compensating the low light transmittance of liquid crystal weakly. 

[0025] Although what is necessary is just to strengthen the directivity of the reflected light in order to strengthen reflectivity, if 
directivity of the reflected light is strengthened, a viewing-angie property will become bad. Drayying 2^ is drawing showing typically 
the reflection property of the reflector which produces specular reflection. 

[0026] For example, in respect of total reflection, such as a flat mirror plane, since an incident light produces total reflection 
mostly, although the intensity of the reflected light can be concentrated in the specific direction and sufficient reflectivity can be 
obtained, a viewing-angie property will become narrow. That is. if the reflectivity of an incident light shifts fi'om reflection for a 
while, it will decline rapidly (refer to drawing 4 ). 

[0027] The reflecting plate of this invention is a reflecting plate which arranged in the field of a plane two or more reflectors 
which have the partial configuration of ****** in order to obtain a reflector with which sufficient reflectivity and a viewing-angle 
property are compatible. 

[0028] Drawing 3 is drawing showing typically the reflection property of the reflector of the spherical surface which consists of a 
configuration in part as one example of the reflector which has the partial configuration of ******. Reflectivity and a viewing- 
angie property are known by that this reflector is good, that is. while reflecting an incident light with the reflectivity of about 1 
law over the predetermined angle range, it has a reflection property for which the range hardly depends on the degree of incident 
angle of an incident light Even if such a reflection property uses the concave surface side of the spherical surface and it uses a 
convex side, it is the same. 

[0029] Drawing 4 is drawing showing roughly the range of the degree of angle of divergence of the reflected light to the incident 
light of these reflectors, and a relation with reflectivity. In 101. 102 shows the case of specular reflection and 103 shows the 
case of spherical-surface reflection for the case of difftjse reflection, respectively. 

[0030] Drawing 5 and drawing 6 are drawings showing signs that the reflection property as shown in driwjrig..4 is saved covering 
the predetermined degree of incident angle in the case of the reflector which has the partial configuration of the spherical 

surface. ..^.^^ 
[0031] Namely, as for this angle range, the reflective element which has the partial configuration of ****** formed in the 
reflecting plate of this invention is characterized by having an independent reflection property substantially with the degree of 
incident angle of an incident light while it reflects an parallel incident light with fixed reflectivity substantially covering the 
predetermined degree of angle of divergence.. And the reflecting plate of this invention is characterized by arranging a large 
number in a reflecting plate by predetermined arrangement so that the reflective element which has such a reflection property 
may be mentioned later. 

[0032] The reflective element which has a ****** configuration is limiting the angle range of the breadth of the reflected light to 
an incident light as compared with the reflector which produces difl'use reflection, and is maintaining predetermined reflectivity. It 
is the reflector which took the large degree of angle of divergence of the reflected light to an incident light, and has improved the 
viewing-angie property by on the other hand weakening reflectivity as compared with the reflector which produces specular 
reflection. 

[0033] Therefore, the reflecting plate of this invention is realized by adopting the reflective element which has the partial 
configuration of ****** for the good reflection property which secured a fixed viewing angle and fixed reflectivity. 
[0034] If the reflective element arranged in the field of a plane is fundamentally made into a similarity configuration, the same 
reflection property is saved over the whole screen. [ many ] the reflector of the partial conflguration of each ****** the same 
configuration — it is not necessary to be — moreover — generally — alike — setting — an analog — what is necessary is just 

[0035] as ****** — a secondary ** curved-surface configuration ~ using — you may make — for example, an elhpsoid (a 
prolate and oblate) and an ellipse ~ surface of revolution, a hyperboloid. and a hyperbola — surface of revolution, a paraboloid, 
and a parabola — the parts of surface of revolution etc. — you may make it use the curved-surface configuration which you may 
make it use a configuration and is constituted by such combination 

[0036] Moreover, you may make It use the concave surface of these curved-surface configurations, and may make it use a 
convex. 

[0037] The arrangement to the field of the plane of these reflective element is explained below. 

[0038] The reflecting plate of this invention arranges two or more reflective elements of ****** which has a reflection property 
which was described above which have a configuration in part to the field of a plane. 
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[0039] What is necessary is just to make it design [ make / irregularity-arrangement (many V?^^^^ 
^included) / whether the configuration of the reflective element comparatively formed m the field of a *J'/^flf^«'. °' 

rSTne and a reflective element and a reflective element are arranged regularly, or / it ] about arrangement if needed, although 
manv reflective elements are arranged to the field of a plane. ^ . . , . . 

K] For e«mple. it may be made to arrange a reflective element regularly and dispersedly to the field of a p ane. and you may 
S^ie so ^ may become closest packing arrangement. Thus, since the reflector of a plane wl rema.n l-^-" ^ 
dement and a reflective element when it has arranged, if a reflector which produces specular reflecUon into th.s P0^°" 
formed, a reflect lump of a background wiH be produced. When this reflect lump becomes obstrucbve. you rnay -"^^e 't form a 
diffuse reflector in the reflector of a plane. Moreover, you may make it form a ****** reflectn^e element further so that the 
reflector of the plane which remained may be buried. , . . » ^ i:^t 

[0041] Moreover, for example like closest packing arrangement if a reflective element is arranged regularly, interference of h^t 
will be produced by the regularity of arrangement. What is necessary is just to arrange a reflective element at random to av«d 
this interference. Moreover, even when arranging regulariy. you may form so that the configurations of each reflective element 
may difl'er little by little (it will be called arrangement near closest packing arrangement in 

Trandom arrangement of a reflective element make perpendicular shaft orientations vary to the field of not only the direction of 

[Oofzf IR!^eJl^^re.''lince a reflective element Is formed at random and dispersedly. you may make it avoid interference and the 
reflector of a plane remains in this case, you may make it form a diffuse reflector in the reflector of this plane. Thus, if it 
arranges it will become the reflecting plate which produces neither a reflect lump nor interference. ^ ^ 

KKeover. you may make it arrange at random [ element / reflective ], so that the field of a plane rnay be covered wittiout 
a crevice, and it may lap mutually and may have a portion. Thus, it becomes the reflecting plate which produces neither a reflect 
lump nor interference even if it arranges. . , ^. ^ „f:„.,,i.i«„ „f m» 

[0044] In the reflecting plate used for a reflected type liquid crystal display, tins invention has the aggregate configuration of the 
shape of the convex configuration which formed the shape of a convex configuration or a concave in pi es. or a concave to the 
K of i.e plane disperseSy formed in the shape of a convex configuration or a concave of ****** which has a configuration in 
part so that a gap may be filled, and it forms in it the film which has reflection nature on it. [ two or more J 
[0045] 

[Embodiments of the Invention] The form of operation of this invention is explained based on drawing below. 
[0046] Drawing? is drawing showing roughly a part of reflecting plate of this invention. This reflecting plate 701 arranges 
regulariy ai;^ dispersedly in the field 703 of a plane many reflective elements 702 of ****** which have a °°"fi8"'-ation n part. 
You may make it the reflective element 702 use a convex configuration, and may make it use a concave surface <'0"fi8"«t^f " . 
You may make it the fi-ont face of the reflective element 702 deposit metals, such as aluminum, in a spatter etc. so that specular 

[0047? When a reflect*^rump^ of some may arise, you may make it deposit metals, such as aluminum, on fidd 703a °f /"^"^ 
which remains in ti,e crevice between ti,e portion by which a reflective element is no^ «'^"«*«*,'3f dement 
i e a reflective element, and a reflective dement in a spatter etc. simultaneously with surface formation of the reflective element 
702. Thus, when contribution of the specular reflection by fidd 703a of a plane joins reflection by the ^f^];^ 
****** which has a configuration in part, the reflection property of a reflecting plate 701 comes (refer to drawnnfiS ) to have Uie 
strong reflective component 704 of the ti-ansverse-plane sense, as typically shown in drawna^^ 

[00481 You may make it form a reflector which produces diffuse reflection in fidd 703a of the ptene formed in ^e crevice 
between tiiis reflective element 702. If a diffuse reflector is formed, a viewing-angle property will dso improve and a reflect lump 
of a background will not be produced, either. It processes physically tiiat may be made to carry out chemical preparation of 
processing from an acid the aluminum reflector formed by the spatter etc.. and it carries out [ dnves in ion and you may make it 
damaee a front face 1 polishing using abrasives etc. further, and you may make it a diffuse reflector fomi iL I it J ^ ^ ^ . 
[M4TorSl9 and drawingJO J drawings showing roughly the cross section of the reflecting plate 701 Hlustrated to d^^g^ 
7 Dra^ngg ^ows tiiT^v^ere drajjring JO uses concave reflective dement 702b. when convex type reflective element 702a 
b used. Thus, you may make it use the convex of a reflective element in the reflecting plate of this invention, and may make it 

msO^D^^lZ'^rmnsJl are drawings showing roughly one portion of one example with tiie anottier reflecting plate of 
this invention. This reflecting plate 1101 arranges the reflective element 1102 of ****** which has a configuration in part so that 

it may become the closest packing to the field 1 103 of a plane. , ^ . ^ j • 1 1 

[0051] D rawing 13 and drawing 14 are drawings showing roughly the cross section of the reflecting plate illustrated to drawing 11 
or drawing 12 . Drawing 13 shows tiie case where drawing 14 uses fconcave reflective element 1 102b. when convex type 
reflective element 1102a is used. . ^ ^- , ,. i:i,_ »u> 

[0052] You may make it form a diffuse reflector in fidd 1103a of the plane which remains between reflective dem«.ts like the 
reflecting plate illusti-ated to drawing 7 . and may make it form a specular reflection side in it Since the w^s which have 
arranged the reflective element 1 102 densely decrease in number [ the rate of the fidd of a plane ] even if it is the case where a 
specular reflection side is formed, a reflect lump decreases. ... , _ui.. tu:. 

[0053] Drawing 15 is still more neariy another drawing of the reflecting plate of this invention showing one example rou^ly. This 
,eflectir;^"^te TsOl is formed so tiiat field 1 503a of the crevice between reflective element 1 502a which have tiie partial 
configuration of ****** may be buried, and reflective element 1 502b may overiap mutually. Thus, if tiie field of a plane is 
substantially covered without a crevice so that the reflective element 1502 for which tiie reflective element 1502 which has the 
partial configuration of ****** has Uie partial configuration of other ****** may be crossed mutudly, a reflect lump of a 
background will not be produced. .... , . 

[00541 Drawing 16 and drawing 17 are still more neariy another drawings of tiie refiecting plate of tiiis invention showing one 
example roughV These reflecting plates 1601 are formed so tiiatfidd 1603a of tiie crevice between reflective element 1602a 
may be buried and reflective element 1602b may overiap mutijally like the reflecting plate illustrated to drawing 15 
[0055] You may make it form reflective dement 1602b fi^m which a typicd path differs so tiiat field 1603a of tiie crevice 
between reflective element 1602a may be buried as illusti^ted to drawing 17 . By tiie way. if a reflective element is regulariy 
arranged as mentioned above, interference of the reflected light will be produced. In order to avoid this interference, you may 
make it arrange a reflective element at random to the fidd of a plane. It may be made to carry out random arrangement of the 
random arrangement two-dimensional, it may be made to make the height (depth) of a reflective element random, and you may 
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make it combine these further in the field of a plane. Moreover, you may make it form the configuration of each reflective 
element, i.e.. the configuration of the reflector of a ****** configuration, at random. 

[0056] Drawing 18 is still more nearly another drawing of the reflecting plate of this invention showing one example roughly- This 
reflecting plate 1801 arranges at random the reflective element 1803 which has the partial configuration of ****** to the field 
1802 of a plane. You may make it a reflective element use a convex configuration, and may make it use a concave surface 
configuration as well as the reflecting plate explained until now. You may make it the front face of a reflective element deposit 
metals, such as aluminum, in a spatter etc. so that specular reflection may be produced. Moreover, you may make it form a 
diffuse reflector in the field between reflective elements, and may make it fonm a specular reflection side. 
[0057] Drawing 19 - drawing 22 are drawings showing the cross section of the reflecting plate illustrated to drawing 18 . 
[0058] Draw i ng 19 is drawing showing signs that convex type reflective element 1803a has been arranged at random two- 
dimensional. and drawing 20 is drawing showing signs that concave reflective element 1803b has been arranged at random two- 
dimensional. J • 4.U 
[0059] Drawing 21 is drawing showing signs that convex type reflective element 1803a has been arranged at random in three 
dimensions, and drawing 22 is drawing showing signs that concave reflective element 1803b has been arranged at random in three 
dimensions. . « ^ , 
[0060] If a diffuse reflector is formed in field 1802a of the crevice between the reflective elements 1802. since a reflect lump 
would not be produced, either and the reflective element 1803 will be arranged at random, it becomes the reflecting plate which 
was excellent in the property which does not produce interference, either- 

[0061] Drawing 23 is still more nearly another drawing of the reflecting plate of this invention showing one example roughly. This 
reflecting plate 2301 is arranged in the field 2303 of a plane at random so that the field 2303 of a plane may be substantially 
covered without a crevice so that other reflective elements may be mutually overiapped in the reflective element 2302 which has 
the partial configuration of ******- 

[0062] Drawing 24 and drawing 25 are drawings showing roughly the cross section of the reflecting plate illustrated to drawing 
23 . Drawing 24 shows the case where drawing 14 uses concave reflective element 2302b, when **** type reflective element 

2302a is used. ^ . ^ , * 

[0063] Thus, the reflecting plate which has the field 2303 of a plane substantially filled by the aggregate of the reflective element 
2302 which has the partial configuration of ****** is a reflecting plate which was very excellent in the property which produces 
neither a reflect lump nor interference while combining a good viewing-angle property and sufficient reflectivity. 
[0064] Next, one example of the manufacture method of the reflecting plate of this invention is explained based on drawing. Here, 
it explains taking the case of the manufacture method of a reflecting plate that the field of a plane was substantially filled by the 
reflective element arranged at random. Dr> ia>i 

[0065] First, on the substrates 2601, such as glass, the spin coat of the photosensitive acrylic resin 2602. such as etaRC-104 
(the Japan Synthetic Rubber make, tradename), is carried out to about 2-micrometer **. and it is applied ( drawing 26 ). What is 
necessary is just to set up thickness if needed, although applied to about 2-micrometer ** here. 

[0066] Then, the glass substrate 2601 which carried out the spin coat of the photosensitive acrylic resin 2602 is baked at about 
80 degrees C. ' 

[0067] Subsequently, a large number are formed so that it may become random arrangement about the convex type pattern 2603 
with a diameter of about 10 micrometers by mask exposure and development ( drawing 27 ). You may make it a typical diameter 
form the diameter of a convex type pattern in about 10-30 micrometers- Moreover, the diameter of each pattern does not need 

to be the same. 

[0068] The substrate which formed the convex type pattern 2603 after that was baked at about 200 degrees C. convex type 
pattern 2603 portion in which the acrylic resin of th6 convex type pattern 2603 showed and formed the fluidity as a result — a 
part of ****** — while having a configuration 2604 and solidifying, photosensitivity was lost and it was stabilized to ultraviolet 
radiation and the developer ( drawing 28 ) - a- ■ 

[0069] next, a part of ****** of a large number formed as mentioned above — the spin coat of the photosensitive acrylic resin 
2602b was further carried out to about 2-micrometer ** on the aggregate pattern of a configuration 2604. and it baked at about 

80 degrees C ( drawing 29 ) • n>i 

[0070] subsequently, a part of ****** first formed by mask exposure and development — the gap of a configuration 2604 a 
wrap — convex form pattern 2603b was formed like ( drawing 30 ) 

[0071] This substrate was baked at about 200 degrees C. the convex type pattern porUon in which the acrylic resin of convex 
form pattern 2603b showed and formed the fluidity as a result — a part of ****** — while having configuration 2604b and 
solidifying, photosensitivity was lost and it was stabilized to ultraviolet radiation and the developer ( drawing 31 ) 
[0072] a part of ****** formed later — ****** formed first may be the same configuration as the configuration of configuration 
2604a a part; and the configurations of configuration 2604b may differ 

[0073] On the aggregate pattern 2605 of a configuration, the reflector 2606 of ****** obtained above which deposits aluminum 
on the thickness of about 4000A in a spatter, and produces specular reflection was formed in part ( drawing 32 ). You may make 
It form surface formation of a reflective element for example, not only by the spatter but by the electroless deposition method 
etc. Moreover, the metal to be used is not restricted to aluminum, either 

[0074] The reflecting plate which consists of a field of a plane substantially filled by the aggregate of a reflective element of 
^:4c*4c* which has a configuration in part according to these processes was formed, 

[0075] If the flat surface of the gap of each reflective element is substantially filled by each reflective element, a reflection 
property with the sufliciently small specular reflection by the flat-surface section between reflective elements and the result 
good [ specular reflection ] will be obtained. The further above-mentioned photosensitive acrylic resin is applied on the aggregate 
of these reflective elements, and you may make it form a reflective element so that a gap may be covered, and may make it form 
a diffuse reflector in the field of a plane to make area of the flat-surface section still smaller. 

[0076] In addition, the configuration of not the thing limited to a resin which has a fluidity by heating but a desired reflective 
element should just be acquired by formation of the reflective element of a convex configuration. 

[0077] Drawing 33 is drawing showing typically the reflection property of the reflecting plate of this irivention illustrated to 
drawing 32 . The case where they are the case where the incident angle to the reflecting plate of an incident light is 0. and 45 
degrees is shown, it turns out that an incident light is strongly reflected at the ft-ont and both have the reflectivity of about 1 law 
in the visual field range which exists further ' 

[0078] Next, the manufacture method of the reflecting plate using the concave surface of the reflective element of ****** is 
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explained. 

[0079] First, on the substrates 3401, such as glass, the spin coat of the photosensitive acrylic resin 3402. such as etaRC-104 
(the Japan Synthetic Rubber make, tradename), is carried out to about 2-micrometer **. and it is applied ( drawing 34 ). What is 
necessary is just to set up thickness if needed, although applied to about 2-micrometer here. 

[0080] Then, the glass substrate which carried out the spin coat of the photosensitive acrylic resin is baked at about 80 degrees 

C, 

[0081] Subsequently, a large number are formed so that it may become random arrangement about the concave pattern 3403 
with a diameter of about 10 micrometers by mask exposure and development ( drawing 35 ). You may make it a typical diameter 
form the diameter of a concave pattern in about 10-30 micrometers. Moreover, the path of each pattern does not need to be the 
same. 

[0082] The substrate which formed the concave pattern 3403 after that was baked at about 200 degrees C. the concay/e pattern 
portion in which acrylic resin showed and formed the fluidity as a result — a part of spherical surface — while having a 
configuration 3404 and solidifying, photosensitivity was lost and it was stabilized to ultraviolet radiation and the developer 
( drawi ng 36 ) 

[0083] next, a part of ****** of a large number formed as mentioned above — on the aggregate pattern of a configuration 3404, 
the spin coat of the photosensitive acrylic resin 3402b was further carried out to about 2-micrometer **, and it baked at about 
80 degrees C ( drawing 37 ) At this time, the resin was able to be applied by adjusting the viscosity of acrylic resin, with 
configuration 3404b of ****** formed first left which saved the configuration 3404 in part. 

[0084] subsequentiy, a part of ****** formed by mask exposure and development — the gap of configuration 3404b — a wrap - 
- concave pattern 3403c was formed like ( drawing 38 ) 

[0085] Then, the substrate in which this concave pattern 3403c was formed was baked at about 200 degrees C. Consequently, 
the concave pattern portion in which acrylic resin showed and formed the fluidity lost photosensitivity, and was stabilized to 
ultraviolet radiation and the developer while it has a part of configuration 3404c of ****** and solidified ( drawing 39 ). A part of 
configuration 3404c of ****** formed later may be the same sizes as a part of configuration 3404b of ****** formed first, and 
may differ Moreover, a part of paths and depth of a configuration of each ****** do not need to hope that it is not the same, 
and a concave effective area does not need to be in the same plane, either. 

[0086] a part of obtained spherical surface — on the aggregate pattern of a configuration, aluminum was deposited on the 
thickness of about 4000A in the spatter, and the reflector was formed ( drawng 40 ) The reflecting plate 3405 which consists of 
a field of a plane substantially filled by the aggregate of a reflective element of ****** which has a configuration in part 
according to these processes was formed (refer to drawing_48 ). 

[0087] If the flat surface of the gap of each reflective element is substantially filled by each reflective element, the specular 
reflection by the flat-surface section will become sufficientiy small, and a reflection property with the good result will be 
obtained. The further above-mentioned photosensitive acrylic resin is applied on the aggregate of these reflective elements, and 
you may make it form a reflective element so that a gap may be covered, and may make it form a diffuse reflector In the field of 
a plane to make area of the flat-surface section still smaller. 

[0088] In addition, the configuration of not the thing limited to a resin which has a fluidity by heating but a desired reflective 
element should just be acquired by formation of the reflective element of a convex configuration, 

[0089] The reflection property of the reflecting plate of this invention illustrated to drawing 40 is the same as that of the 

reflection property of the reflecting plate illustrated to drawing 32 . that Is, it turns out that an incident light is strongly reflected 

at the front and it has the reflectivity of about 1 law in the visual field range which exists further 

[0090] Drawing 41 is the cross section showing the structure of the liquid crystal display of this invention roughly. 

[0091] This liquid crystal display 4100 is equipped with the reflecting plate fay which the reflector which has the partial 

configuration of ****** which was illustrated to drawing 23 as a reflector 4102 was arranged at random in the field of a plane. 

This reflector 4102 is connected with the drain electrode 4105 of TFT 4104 through the contact hole 4103. 

[0092] And liquid crystal is pinched between the array substrate 4101 in which this reflector 4102 was formed, and the opposite 

substrate 4107 in which the transparent electrodes 4106. such as ITO, were formed. 

[0093] The signal line corresponding to each pixel although everything but TFT 4104 is not illustrated, the gate line, and the 
auxiliary capacity line are formed in the array substrate 4101. 

[0094] Although reverse stagger type TFT 4104 is used as a nonlinear element here, you may make it use TFT of other types, 
such as right reverse stagger type TFT. for example. Moreover, you may make it use nonlinearities other than TFT, such as an 
MIM element, for example. 

[0095] Next, one example of the formation method of a reflector 4102 is shown. The insulating layer by photosensitive acrylic 
resin is applied on the array substrate 4101 , and as illustrated to drawing 26 -32, or 34-40, the concave surface (convex) of the 
partial configuration of the spherical surface which overlapped mutually is formed. Here, exposure of the contact hole formation 
for connecting TFT with a reflector was performed by preceding exposure of the shape of a concave, and a convex configuration. 

[0096] Then, the reflector by aluminum was formed by the spatter and patterning was carried out to the configuration of a 
reflector 4102 by etching so that the acrylic resin in which the partial configuration of much spherical surfaces was formed might 
be covered. 

[0097] Thus, the reflected type liquid crystal display which has the obtained reflector 4102 has a strong reflective component in 
the predetermined range near a transverse plane reflecting the reflection property of a reflector 4102. and. as a result, the bright 
reflected type liquid crystal display was obtained. In addition, you may make it a^Jjust the reflection property of a reflector 4102 
by the size of the irregularity of the partial conflguration of ****** formed in the electrode, and speciflcally changing the path of 
the partial configuration of ******. and the ratio of height (depth). If the radius of curvature of a reflector becomes large (i.e., if a 
reflector turns into a flat surface closely), a reflection property will become specular reflection closely. 

[0098] This liquid crystal display realizes the bright quality high screen display of contrast by the low power using an ambient 
light by having the reflecting plate which was excellent in the latus viewing-angle property and the property which has sufficient 
reflectivity as explained so far. It is especially suitable as display of carried type information machines and equipment. 
[0099] Next, one example with the another manufacture method of the reflecting plate of this invention is explained. 
[0100] First, for example on the base materials 4201. such as a glass substrate, the spherical particle 4202 was distributed, for 
example, it heated and the binder 4203 was stiffened, after applying the binder 4203 by thermosetting resin, such as an epoxy 
resin and acrylic resin. You may make it a spherical particle 4202 use a silica. Particle size may be distributed in the range, and 
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you may make it the typical diameter of a spherical particle 4202 distribute normally the existing value of 10-30 micrometers as a 
center by about 10-30 micrometers. . , i j c j «. 

[0101] The binder 4203 after hardening was contracted, and the front face of a base matenal 4201 was solidified after a part ot 
front face of a spherical particle 4202 had been exposed ( drawing 42 ). ... 
[0102] Next, the extended silicone rubber 4204 was stuck to the front face of the binder 4203 which distributed the sphencal 
particle 4202 by pressure, and it was left in ordinary temperature ( drawing 43 ). 

[0103] Subsequently, silicone rubber 4204 and the binder 4203 which distributed the spherical particle 4202 were stuck by 
pressure again in the position which was able to be shifted from the state where silicone rubber 4204 exfoliated from the binder 
4203 ( drawing 44 ). and stuck silicone rubber 4204 by pressure first in the state where it hardened to some extent and it was 
left In ordinary temperature ( dra wing 45 ). In the ability shifting from the sUte where it was stuck by pressure first, it may be 
made to carry out a parallel displacement, and you may make It rotate, and may make it combine these. 

[0104] Of these processes, the aggregate configuration 4205 of the concave surface formed so that a spherical concave surface 
might cross other spherical concave surfaces mutually was formed in the front face of silicone rubber 4204. [ many ] ( Pt^winfi 
46 ) . In addition, you may make it repeat the process which can shift silicone rubber and carries out recompression amval 
several [ further ] times. r j * 

[0105] Using the silicone rubber in which the aggregate configuration 4205 of this concave surface was formed as a force 
plunger, the pattern of the concave aggregate configuration 4205 was imprinted on resin front faces, such as acrylic resin, and 
the convex aggregate configuration 4206 was formed in them (refer to drawing 47 ). 

[0106] In this way, the reflecting plate of ****** with which configurations overiapped mutually and filled the field of a plane 
substantially in part was obtained by depositing metal thin films, such as aluminum, on the aggregate configuration 4206 of the 
obtained convex in a spatter etc. ( drawing 47 ). ^ j ^ 

[0107] The silicon force plunger of a convex configuration can completely be formed by the same method, and a concave surTace 
type reflecting plate can be fonmed ( drawing 48 ). . . - t. 

[0108] The reflecting plate of a liquid crystal display is explained about one example of the manufacture method using such a 

force plunger. , ^^^^ . u r 

[0109] First, the spin coat of the photosensitive acrylic resin 4904 is carried out to the array substrate 4903 in which nonlinear 
elements, such as TFT 4902, and the wiring which is not illustrated were formed, by the thickness of about 2 micrometers on the 
insulating substrates 4901 , such as glass, ( drawing 49_ ). What is necessary is just to set up thickness if needed. 
[01 10] After carrying out the mask of the contact hole section, the force plunger which has the aggregate configuration of the 
formed concave surface was stuck to acrylic resin by pressure so that a spherical concave surface which was illustrated to 
drawing 46 might cross other spherical concave surfaces mutually, and the configuration of a force plunger was impnnted to 

acrylic resin. .... r a 

[01 1 1] The contact hole with TFT was formed by the photolithography method after that, and baking was given further. As a 
result acr/lic resin was hardened, and lost photosensitivity and was stabilized to ultraviolet radiation and the developer. 
[0112] In addition, it is not necessary to smooth the configuration on the front face of acryrlic resin using the fluidity of the front 
face at the time of baking. Moreover, even as for **. ****** was able to do the surface fluidity by baking at about 170-degree C 

low temperature. x^.,.. u*-^ 

[01 13] In this way. on the aggregate which consists of a partial configuration (convex type) of the sphencal surface of obtained a 
large number, aluminum was deposited on the thickness of about 4000A in the spatter, and the reflector 4905 was fonned 

( drawing 50 ). , _ . ... 

[01 14] If a liquid crystal layer is pinched by the array substrate 4903 in which this reflecting plate 4905 was formed, and the 
opposite substrate in which the counterelectrode was formed, it will become liquid crystal equipment which was illustrated to 

drawing 4 1 . i i i_ <: * j u 

[0Tl5] Moreover, the liquid cr/stal display equipped with the concave reflecting plate can also completely be manutactureo oy 
the same method. Drawing 51 is one example of such a liquid crystal display. 

[0116] In the example of mariufacture of the reflected type liquid crystal display explained here, in order to use the method of 
Imprinting the configuration of a force plunger, many reflecting plates (reflector) can be manufactured repetitively and there is an 
effect also in low-costHzation of reflecting plate manufacture. 
- [0117] Below, the method of ****** which forms the aggregate of a configuration in part is further explained by the option. 
[0118] AppLPhys.Let.52(10) and 7 March 1988 The description about the method of forming the concave surface which has some 
configurations of the spherical surface is on Si substrate. After this forms a pyramid-like pit in the front face of Si substrate by 
different direction etching which used KOH (potassium hydroxide), a pit becomes a spherical concave surface by **********ing 
by KOH further for several hours. , - j . 

[01 19] Then as shown in drawing 52 (a), the etching mask which does not use and Illustrate a silicon thermal oxidation film was 
formed in the ft-ont face of the Si substrate 5201 . it **********ed in KOH solution and the pit 5202 was formed. It was made for 
the depth of a pit 5202 to be set to 5-10 micrometers. Moreover, the pit has been an^nged at random on a flat surface. You may 
make it also form the size of a pit at random. v ^ « t . -ru 

[0120] Next, after removing an etching mask, it etched in KOH solution (40wt%. 70 degrees C) further for 2 to 7 hours The 
aggregate 5203 of the concave surface which has the partial configuration of much ****** as shown in drawin&.52 (b) as a result 

was formed. j *.u f 

[0121] Silicone rubber was stuck to Si substrate obtained above by pressure, it was left in ordinary temperat ure, an d the Torce 
plunger was created. Thus, the reflecting plate which consists of the aggregate of the partial configuration of ****** by the same 
method as the above-mentioned can be manufactured using the obtained force plunger 

[0122] Thus, the aggregate of the partial configuration of ****** can be fonned by various methods, and you may make it form it 
by methods other than the method explained above, for example, resins, such as PETOROPOKISHI, are agitated and 
decompressed and are boiled, and a typical diameter makes it solidify as it is. and you may make it forni into a resin the fine foam 
which is about 10-30 micrometers, and fonn the aggregate of the partial configuration of ****** 

[0123] Although the manufacture method of the reflecting plate an-anged so that a reflective element might be overiapped at 
random and mutually and the field of a plane might be filled with the example of manufacture of the reflecting plate explained 
above was explained, the reflecting plate of an'angement of other reflective elements mentioned above by these manufacture 
methods and the completely same method can also be manufactured. 

[0124] In addition, you may make it adjust the reflection property of a reflector by the size of the irregularity of the partial 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the reflection property of diffuse reflection typically. 
[Drawing 2] Drawing showing the reflection property of specular reflection typically. 

[Drawing 3] Drawing showing typically the reflection property of the mirror plane of a spherical-surface configuration. 
[Dramng Al Drawing showing roughly the relation between the range of the degree of angle of divergence of the reflected light. 

and reflectivity. 

[Drawing 5l Drawing showing typically the reflection property of the mirror plane of a spherical-surface configuration. 
[Praw[ng 6^^^ Drawing showing typically the reflection property of the mirror plane of a spherical-surface configuration. 
[Drayying. 7l Drawing showing roughly a part of reflecting plate of this invention. 

[Drawing 8] Drawing of the reflection property of the reflecting plate of this invention showing one example roughly. 
[Drawing 9] Drawing showing the cross section of the AB direction of the reflecting plate illustrated to drawing 7 . 
[Drawing 10] Drawing showing the cross section of the AB direction of the reflecting plate illustrated to drawing 7 . 
[Drawing 11] Drawing showing roughly a part of reflecting plate of this invention. 
[Drawing 12] Drawing showing roughly a part of reflecting plate of this invention. 

[Drawing 13] Drawing showing the cross section of the direction of CD of the reflecting plate illustrated to drawing 12 . 
[Drawing 14] Drawing showing the cross section of the direction of CD of the reflecting plate illustrated to drawing 12 . 
[Drawing 15] Drawing showing roughly a part of reflecting plate of this invention. 
[Drawing 16] Drawing showing roughly a part of reflecting plate of this invention. 
[Drawing 17] Drawing showing roughly a part of reflecting plate of this invention. 
[Drawing 18] Drawing showing roughly a part of reflecting plate of this invention. 

[Drawing 1?] Drawing showing the cross section of the EF direction of the reflecting plate illustrated to drawing 18 
[Drawing 20] Drawing showing the cross section of the EF direction of the reflecting plate illustrated to drawing„18 . 
[Drawi^^^^^ Drawing showing the cross section of the EF direction of the reflecting plate illustrated to drawingj.8 . 
[Drawing 22] Drawing showing the cross section of the EF direction of the reflecting plate illustrated to drawing.J8 . 
[Drawing 23] Drawing showing roughly a part of reflecting plate of this invention. 

[Drawing 24] Drawing showing roughly the cross section of the reflecting plate illustrated to drawing 23 . 
[Drawing 25] Drawing showing roughly the cross section of the reflecting plate illustrated to drawing 23 . 
[Drawing 26] Drawing of the manufacture method of the reflecting plate of this invention showing one example roughly. 
[Drawing 27] Drawing of the manufacture method of the reflecting plate of this invention showing one example roughly. 
[Drawing 28] Drawing of the manufacture method of the reflecting plate of this invention showing one example roughly. 
[Drawing 29] Drawing of the manufacture method of the reflecting plate of this invention showing one example roughly. 
[Drawing 30] Drawing of the manufacture method of the reflecting plate of this invention showing one example roughly. 
[Drawing 31] Drawing of the manufacture method of the reflecting plate of this invention showing one example roughly. 
[Drawing 32] Drawing of the manufacture method of the reflecting plate of this invention showing one example roughly. 
[Drawing 33] Drawing showing typically the reflection property of the reflecting plate illustrated to drawing 32 . 
[Drawing 34] Drawing of the manufacture method of the reflecting plate of this invention showing one example roughly. 
[Drawing 35] Drawing of the manufacture method of the reflecting plate of this invention showing one example roughly. 
[Drawing 36] Drawing of the manufacture method of the reflecting plate of this invention showing one example roughly. 
[Drawing 37] Drawing of the manufacture method of the reflecting plate of this invention showing one example roughly, 
[DrawTng 38] Drawing of the manufacture method of the reflecting plate of this invention showing one example roughly. 
[PcawTn^^ Drawing of the manufacture method of the reflecting plate of this invention showing one example roughly. 
[Drawing 40] Drawing of the manufacture method of the reflecting plate of this invention showing one example roughly. 
[Drawing 41] Drawing showing the liquid crystal display of this invention roughly. 

[Drawing 42] Another drawing of the manufacture method of the reflecting plate of this invention showing one example roughly. 
rDrawing 43] Another drawing of the manufacture method of the reflecting plate of this invention showing one example roughly. 
[Drawing 44] Another drawing of the manufacture method of the reflecting plate of this invention showing one example roughly. 
[Drawing 45] Another drawing of the manufacture method of the reflecting plate of this invention showing one example roughly. 
[Drawing 46] Another drawing of the manufacture method of the reflecting plate of this invention showing one example roughly. 
[Drawing 47] Another drawing of the manufacture method of the reflecting plate of this invention showing one example roughly, 
[Drawing 48] Another drawing of the manufacture method of the reflecting plate of this invention showing one example roughly. 
[Drawing 49] Drawing of the manufacture method of the liquid crystal display of this invention showing one example roughly. 
[Drawing 50] Drawing of the manufacture method of the liquid crystal display of this invention showing one example roughly. 
[Dravying 51] Drawing of the manufacture method of the liquid crystal display of this invention showing one example roughly. 
[Dr awin g 52] Another drawing of the manufacture method of the reflecting plate of this invention showing one example roughly. 
[Description of Notations] 

101 .... The reflection property of a diffuse reflector. 102 .. Reflection property of a specular reflection side 
103 .... Reflection property of the reflecting plate of this invention 

701 [ .. Reflective element (convex type) ] .... A reflecting plate. 702 .. A reflective element. 702a 
702b .... A reflective element (concave). 703 Reld of a plane 



http://v\ww4Jpdljpo.gojp/cgi-bin/tran_web_cgi.eije 



2003/06/10 



2/2 ^—V 



703a .... The field (crevice) of a plane, 704 .. Specular reflection component 

tlOl [ Reflective element (convex type) ] .... A reflecting plate, 1 102 .. A reflective element, 1102a 
1102b .... A reflective element (concave), 1103 .. Field of a plane 
1103a .... Reld of a plane (crevice) 

1501 [ .. Reflective element ] .... A reflecting plate, 1502a A reflective element, 1502b 
1503 .... The field of a plane, 1503a Field of a plane (crevice) 

1601 [ .. Reflective element ] .... A reflecting plate, 1602a .. A reflective element. 1602b 
1603 .... The field of a plane, 1603a .. Reld of a plane (crevice) 
. 1801 .... A reflecting plate. 1802 .. Reld of a plane 
1802a .... The field (crevice) of a plane, 1803 .. Reflective element 
1803a .... A reflective element (convex type), 1803b .. Reflective element (concave) 
2301 [ .. Reld of a plane ] .... A reflecting plate. 2302 .. A reflective element, 2303 
2601 .... A glass substrate, 2602 .. Photosensitive acrylic resin 
2603 .... A convex type pattern, 2604 ****** is a configuration a part 
2605 .... ****** is the aggregate pattern of a configuration, and 2606 a part.. Reflector 
3401 .... A glass substrate, 3402 Photosensitive acrylic resin 
3403 .... A concave pattern, 3404 .. ****** is a configuration a part. 
4100 [ Reflector ] .... A liquid crystal display. 4101 ... An array substrate, 4102 
4103 .... A contact hole, 4104 TFT 

4105 [ .. Opposite substrate ] .... A drain electrode, 4106 ..A transparent electrode. 4107 

4201 [ Binder] .... A base material. 4202 .. A spherical particle. 4203 

4204 Silicone rubber. 4205 Concave aggregate configuration 

4206 .... Convex aggregate configuration 

4901 .... An insulating substrate, 4902 .. TFT 

4903 .... An array substrate, 4904 Photosensitive acrylic res\n 

4905 . .. Reflecting plate 

5201 [ Concave aggregate configuration ] .... Si substrate. 5202 ., A pit. 5203 
[Translation done.] 
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[0 0 3 4] ^m^o^mmiizf^^mm^ti^^tim^ 

[0 0 3 5] «l^Mi:bTtt«[2»!ffiffiStt*fflv^S<t 



4 V-r 
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[0 0 3 6] sfe. zixi^<DSbmm^(DBmt:m^^^>^ 
[0 0 3 7] j.:JiTt-c:n^^st^^cD¥Stt©M^-s® 

[0 0 3 9] iEBiCO^^T^±> ¥S«<2>Miai-Klt^? 
U T iSti- f S <i: o ct V ^ o 

[0 04 0] m^it¥m^(ommz,!^mmT'^mwmt^ 

[0 0 4 1] ^tz. mx.i,tmm^mmm(Dj:.oi^z. 

[0 0 4 2] ^^(i. ^mm^^^>y2:^ifi'^mwLmz 
[0 0 4 3] ^mmT-^^^vMz. ^^o^Fffitt 

o^cBast■^c^;^tcbT^<fcv^o ccD^at-ESbT*) 
K *) 5Z^<5^^^ * * b V>SSt« h 3fe S o 
[0 0 4 4] SltS«^^^x^BtCfflV>^S 

BS*iI*5)S<toC£hff$tt*SV>tt[aff^tt*aiaTff5j5gb 
J^i. flff^ttfe^>V>(iElS«t^«^<*:ff^«^Wb. ^(D± 
lcSltt4*«re]^S:Sfi£bfesfe,CDT-feSo 
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[0 0 4 5] 

[004 6] 07 (i*:%WCDSItffiCD-gB*«tBS65lc:S^ 

^t^Rmm'Pl 0 2 4¥®tt®«^7 0 3 iC^IiJ6<]*^ 
o|8l«WtC^aEiSbfc*(DT-fc^o Slt^^7 0 2«i 

fflV^5cfco(CbTsfe J;V^o SSt^^ 7 0 2(^)affiJiMffi 

:x/^^^^m^j:t:xmm-r^^olz{^xi)^\^^o 
[0 0 4 7] 7 0 3©^ ^SSt^?>b^EB 

S-S¥Htt<D^^7 0 3 a^Iii. ^{i>®B*»3a^*5^c 

m^^tT)i^=-^At^^0^m^::^^^y^^^tf:^xmm 

WrsSW^^ 7 0 2 lcJ;SSIttc. ¥®tt(D««7 0 

3 siizji^^mm^mcD^^miih^t. ^sts7oicD 

V^SI^fiJc^7 0 4^*t-^J:o(C:^;S (0 3#^) o 

[0 0 4 8] :i(D!s,mm^7 0 2<Dmm^mm^ti^^ 

m^cDmm 0 3 aiz{±. tetisit^^b^cfca^^ssf 

M^ffM1~^J:a^cbT^c^:v^o ffiSlcSWM^JfJ^Srti 
(^m^1tt4^[R]±b. #S:cOP*0ji^^**b5^^«i^d^ 

bT*<^v^b. >f:^>^n^ihA.xmm^m^'r<^oiz 

30 5 ^i^Sie<J(c5[LS bTBJ^X-r S J; ^ bT * J: V^o 
[0 0 4 9 ] 09. lai O(i0 7(::'^J:^bfe^ltffi7 0 

i<DmM^mmmziskTmx$>^o m9i,±a^(D!^mm 
^ 7 0 2 a s 1 0 {mmo^mm^ i o 

2 b*fflV^:tJ^^*^bTV^^o ClCOJ^otC. *%^C0 
^Itt^ J3 *5 V NT (i^St^ ^ O diffl S: ffl V^ ^ J; o b T * 

[ 0 0 5 0 ] 0 1 1 m^m 1 2 k±i^%m(osM^(om(D 
\m(D\^^'^imtm\z^-rmx$)^o z.<DKmWii i 

0 l(i. «lB^ffiCD-g|5J&«S:«t*^>^ltm^l 10 2* 
40 ¥ffittcD«JSl l0 3\zm.m^mhtii:h^o\zWM\^fz 
i)(DX&^o 

[0051]S13.E!14«iSll ^tzitm 1 2 tc-p^J 
^b;tSStte<7)»fffi*e[BSWtc^1-ST-fe^o 013(i 
aSOSIt^? 1 1 0 2 a*fflV>fc^^. SI 4ttGa^ 
1 1 0 2 b*fflV^fc^^^:^^bTV^^>o 

[0 0 5 2 ] ^«^^F^tCg|^¥ffitt©^i^ 1103a 

^c(i. mi i^zm^-iyfz^m^tmmizitiWi^mm^mm 

50 1 1 0 2 5:gicBagb/i:(io*^ 



5 A*-y 
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[0 0 5 3] 01 5\ty^%m(DRm^o:)^ hi:im(D im 
®®gi5^ji^tts:«-rssitm^^ 1 5 0 2 SLrscommom, 

^1 5 0 3 a«:Si?)^J:otC. Sl^(I^I^*^ 1 5 0 2 

tc. m^fficoge^ffjtt^^-r^sit^^i 5 o it^mo 

«t9cffi©g|5^ff^tt*fif^SS»^? 1 5 0 2 ^:SV^^C3^ 

[00541 me. HI 7\t^^m0Rm^(D^^^ 

giJCD lfi?«*«B&Wtcs^1-0T-fe^o c:*i6©SSt«16 

0 ui. 01 5 izm^sLfz^m^hmmiz. sw^^ i 

6 0 2 aP^OKSP^CD^l^l 6 0 3 a ^S^^ d SV^C 
1 6 0 2 bifimti:r)^^Xolzmmiyf:ii>(DX' 

& ^ o 

[0 0 5 5] El 1 7l::<^J^Nb:^J:oiC. m^^tf:^(Dm 
1 6 0 2 b^SIt*^ 1 6 0 2 8i(DmPS(D 
m^l 6 0 3 a«il*?>Sct-5tCffJ^'rS<}:'5lc:L'T*<fc 

[0 0 5 6] 12 1 8 (i*^0^®S«tSa)^ 6 tcSiJ® 1 
ilRlilSWJCS^'rET-feSo :i<DRm^l 8 0 1{±. ¥® 

t^(7)^^ 1 8 0 2 izmmmco^m^t^^^r^^mmi^ 

1 8 0 3^^yyix\>zm.mLrcii)<Dx^$)^o z,ti^xm 

ffi*ffjj5K-rsj:otcbTt J;v^bx mmRmm^m^t' 

[0 0 5 7] 0 1 9 -0 2 2 (in 1 8 bfcSWtS 
[0 0 5 8] 01 9«±iaMOSlJ^? 1 8 0 3 aAi2»: 

7b^}c^>vi<izMm^ntzm'f^^^Tmx$>^. 02 
aag^ * ^ -r 0-e s o 

[0 0 5 9] 02 lJiflS®Slt^^l SOSoit^S^ 

7imz^>vi^izMm^titcm^^ff^rmr'$>^. 02 

2 iilHlS^DStf^^ 1 8 0 3 hi^S^kjc^t^yyixlz 

[0 0 6 0] Rit^^ 1 8 0 2 m(Dmm(Dmm 1 8 0 2 
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atcte^SWBa$:ffJjffit-nfi> B*t)ii^t^bT. ^tz 
^mm^l 8 0 3 <^^>^A^CgEgbTV^SOT-^^* 
^ b ^ l^^§t4cD@i^fcSl^ffi ^ o 
[00 6 11 023 i?> ^S'J© 1 

^m^mz7rs-rmx$)^o z(D^m^2 3 0 iti. mM 

tm^izmt^^-^o^oiz, ¥®tt®«a2 3 0 3tc^ 
v^Atc. i?^^m^(DmiA2 3 0 s^mn^izmm^ji 

<mo ^oifzmmLrzi)(Dx$>^o 

10 [00621024. 025 (i0 23 tZ^J^x bfcSlttS 
<D»fM*lllBSWtC:^'r0T-feSo 0 2 4(i;ttiaSO^« 
^?2 3 0 2 a^fflV^fcii^x 0 1 4 (ilHlSOSit^? 
2 3 0 2 b*fflV^/iii^*^bTV^^o 

[0 0 6 3] c<DXo^z. mmm(D^mi^^t:^-r^>s, 
mm'F2 3Q2(Dm^mz^^m'Rmzmi5b^<^tit:i 
^m^cDm^2 3 0 3 ^^t^^mmit^m^^n^i^. 
+^^^m^mt^mi3im^^t^ijiz. ^^ih^ 

[00 6 4] ^iz>^^m<Dm.mw.(Dmmyjm<D i fi?iji;io 

^>vAizmi^^ritiKmmT'iiZ^^mnmiizmisb'D< 
:^tirzRmm(Dmm:^m^mizt.^rmm'r?>o 

[0 0 6 5] STs :i!^^X:feifa)^S2 6 0 1±}C. m 
x{iHRC-104 (B*^^=rAS> ^^if^ 
^*i4r^U;i/^fli2 6 O 2t:m2 ummiZ7.\:^>zi-' 

hLxm^ir^ (02 6) o Clc:"t?(iJS^2 AmfflcMff 

bTv^s*5. jP$tii£»sicii(5bTis«-r5J:dt--rn(^ 

[0 0 6 6] C®^. ^^ttr^ U;i/«Jig2 6 0 2 S::^ 
30 t:>n-b bfc;«fv;J^S«2 6 0 l^ms O^'CX^-^ 

[0 0 6 7] ov^T% TX^m*. ]i.1t^CJ:t)[lS*^l 
0//m®diM/^^ — >2 6 0 3^^yyi<tiimM\zU^ 

^of^mmmr^ (027) o am^^^-xDmmit. 
mmmmmf^i 0-3 o/zmgjg^cffM-r ^j;o(::b 

[00 6 81 ^®aflM/^^-~> 2 6 03 *ffjfi!cbfc« 

40 >2eo3(DT^^)j\^mmitmm\i^n<Ls m^i^tiih 
m^^^-> 2 6 0 3 ^^(^tmrnso-mm 2 6 0 4 * 

WbtSftf S5^tS**v>. ^^te. 

?ttcMbT^^b:^c (0 2 8) o 
[0 0 6 9] mz. ±itiCD<t-5(C0^bfe^SC®> «tBR 
H®-g5mtt2 6 0 4 0m^i^^^f^->±lzmift&T^ 
^))vmm2 6 0 2 b^^^tciS^2 Amji:(c;<h:>33-h 
b. i^8 0-CT-<-^>^b>t (0 2 9) o 

[oo7o]oi^T% 'x';^^S:>t. Mmzji^. mwiz 
mm\^ti«mm<o-mm2 6 0 AcDmm^mo^oiz 

50 flffJ>'^^^->2 6 0 3 biflj^bfc (03 0) o 
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[0 0 7 1] zcD^iR^mz 0 o°cr-^—^>VLtzo 
^<Dm?^&W'^^^—>2 6 0 3 h(D7^^) j\^mmiiMwu 

(*2 6 0 4 b**L/T@{b-rsi:i:t{3. jS?tt4*^ 

m^t. S,^JS(C?sfUTSSUfe (03 1) „ 

[0 0 7 2] mi?^nmvfzmmmo-'mi'ik2 e 04 
hcommt. mwiznmi'tcmMm(D-mi^2 e 0 4 

[0 0 7 3] Jil±(#'e>nfc«l«SCD-gB}&tt«Dft^«c/l 

^'->2 6 0 5©±tc, 7;i/^-0A^;^/^'y^'a"eiS«j 

4 0 0 0 :r>y>^ h D-Affl!P$t:it»b^ffiSSt**fe 
l;S<td:feSltM2 6 0 6 *Jf$^Ufe (03 2) o sit 

[0 0 7 4] Cix^OXgtCJ; Ds «tgRffi®-gl5ff^*^* 
[0 0 7 5] ^S-SM^^CP^^cD^MA^^tv^-ixcoSW 

[0 0 7 6] ^*5. OJfM^fflS«-^?®ffMtC{±. ijD^ 
[0077] 033 {±. 032 izMfn LtL^kmcoRM 

5 o 

[0 0 7 8] &iizmMm(Ds.mmT-(DBmim^^rcs.m 

[0 0 7 9] t-r^ :»^7.tj^if:(D^^3 4 0 1 ffij 
^«HRC-104 (B*^)^::fAS!^ SS^) ^if® 
SSittS r U 3 4 0 2 S*^ 2 A« m^t X h: > 3- 

huTii?^-rs (03 4) . z^-citm2Mmmicmts 

[0 0 8 0] c®«. !S*t4r-{^ U;uffiJl*::^t:>n- 

[0 0 8 1] ovxT-, v;^^^S)t. mtJ;»3ilg*^l 
0//m®IHlM>'t^i' — >3 4 0 3$:5>^"A:feaEgl-*S 
J;d^»fl5fig-rs (E3 5) . iaM^t^->®ilgtt. 

»sfl«j5&:Eai*s 1 0 ~ 3 0 jummmtcmmr?) j: -5 c u 
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[0 0 8 2] ^om^m^^-yz A o ssjefsufc* 

-g6}fj*^3 4 0 44;&LTS<b-rShh*tCx 

ifetA, ^ii^ite^ m««iic**b-r?f^ufe (03 6) p 

[0 0 8 3] JRC. ±jdi®<tot:fl^)E!KUfe#iS®«lBtffl 
®-gPff$tt3 4 0 4®*^<*;>'^^->±{Cv ^itttri^ 
10 ^nvmm^ 4Q2h^^hvzm2/j.iam\z.7.\^>zi-v 

U iRj8 O'CT'^— =^r>'?'bfe (03 7) . C®^, T 
fctSffl-gpJfJttS 4 0 4 *«?¥bfeffJtt3 4 0 4 b4S 
[0 0 8 4] -oi^^-X. ^X^'SJfc. »J5Kb 

fe«ifctffl®-giijfjtt3 4 0 4 b®HPf ^adidtccajg 

>'t^->3 4 0 3 c^ffJfSUfe (0 3 8) . 
[0 0 8 5]^®^. Z0Wm^^^ — >3 40 3 dm 

^{imim®-gB®ff5W3 4 0 4 cS:*UTS-fb-rSi: 

(03 9) . «*>?>}Kfigbfclil«®®-gP®ff5«3 4 
0 4 c{i. g?;jCffJfigbfclitBtfflffl-g|50ffJ<t3 4 0 4 

b^;l^-®^rS-eafeo•tt.J;^^U M^i:oTi^Tc>-rt. 
<}:v^. #«a5ffi®-gB®fl^®gSt5gg$tt^- 
r-tt<t'bJi<. IHIffi®MPffl*.H-¥ffltt{^fcS'i:'5 

[0 08 6] f#?)nfc«®ffl-aBff^tt®*^i*;^^^-> 

;^ ho-A®g$(;iimb> SWSSffJfiKbfc (04 

0) c zti^(Dx.mz^*). «ifcm®-mtt4^-r5 

®««*»?>'&:5Sltfi3 4 0 5*JJfJ^$*Vfe (04 8# 

M) c, 

[0 0 8 7] &Rmm^<Dmm<D^mif^n^ix0^m 
itfflssttt?E:9-/j^$ -e®ises^«iF^csiti^ttibs 

40 n6®SStl^^®«^i*;®±tS{CBuM®^ittt:?'i"J 
;i/«flg*^^b-r. ^(SS*ad J:^t:SS^I8^*fl5J«■r 
^£«fi!ct-2><t^(Cb■r•fe<tv^, 

[0 08 8] tjiH. am^(DRmm=?'(DB^unt. bm 
<. mM®sit«?®ffJtt*sff 6tln^^J;v^c 

[0 0 8 9] 040 (Cfiaj^t bfe*«W®Slt«®Sit4t 
S*. 03 2{C0>Jr>bfcSI?tS®S«-!|tSi:lRl^T-a& 
r*t>*.x ASt)fc{ilE®t:«<R»$n. ^6\z& 
50 a«S«SHT-{iff-^®Slt^K**1-5 c: i: 
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So 

[0 0 9 01 041 (i*^MCDfl6aS^^BC0«ig*«l 

4 10.2(ix h/^— ;i/4 1 0 3S::frbTgSMh 

^>>^;^^4 1 04® Kl/>r>SfiS4 lOS^ggc^tl 

•rl^'^)o 

[0 0 9 2] ^UT. c:cDKMmeS4 1 OZifimm^tl 
fcru-f *S4 1 0 1 I T0:^^(DiSW«fii4 1 0 
6)?)5ff$f!£^nfcMlp]a«4 1 0 7 hcDP^iC^fiS^b^Sfej^^ 

[0 0 9 3] TU>(mWi4 1 0 1 {Zit. mmh'^^i^T. 
^410 4C0f&x ^I|^^^nTl^55:V^:6S^^li^^^^«;Lfc 

[0 0 9 4] zz,r-mmmm'^ti.rm:^^ifm(Dm 

m^^^ if h 5 > X ^ i^jL9\^(D^mm^ m\^^^^o\z 
[0 0 9 5] »:tc:Mi^m®4 1 0 2(Dmmyj^o:>im^ 

^x-To ru>rStS4 1 0 l±tc^^tiT^ U;i/«j|giCci: 

^mmm^m^i.. 02 e-s 2Sfc«3 4-4 oicct 

[0 0 9 6] ^CD^. ^»©i$®<Da5^H5tt^S^b;t 
SStS«84 1 0 2<:off^tttC3i 

[0 0 9 7] ::cDJ:^icbTf#6n:^cSltm®4 1 0 2 

Sltm^4 1 0 2(DS 

?f ?)nfco ^itafii4 1 0 2 (o^wif liti. 

tx^mm'r^<iioizLxi)Xi^o ^mmcDj^m^&i^i^ 
mmt^m^mizj5i<tj^^o 

[0 0 9 8] CO^aa^N^gfix cnST*UiWUT§ 

^c^)Sv^ii5sas^J:^iiSll5^^:SlH**l'JfflbT^ftrsa 
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[ 0 0 9 9 ] *l::> *«W©S»ttROSig*SO»(I© 1 

miz-Di^^rmm-r^o 

[0 10 0] tTx fl?iJ;tfi:^-7;:^S«*if®S«4 2 0 
l±tc. Stt)K^4 2 0 2*^SC^-frfe. «?IJ^«J^4^=^ 

lymm. ^] )\ymmm(j:>m<mm.mm\z^:hn^ yy 

4 2 0 34^^Ufe^. j!jaiaUT>'W>^4 2 0 346! 
ft^Hi-fco actt)K^4 2 0 2(i«»Ji«ii/U:^*fflV^S<fc 
-5l::bT* J:v^o fc^t)^)^^ 4 2 0 2 cD«MW^iSg(i 1 
0-3 0//m?iJKT% ^CD¥5HT•Sg*5^^UTV^T^ 
10 $:/c. 1 0 — 3 0/zm©feS(i^ft^^C^i: L/TIE 

[0101] >^4 2 0 3{iiR)^U. SW4 

2 0 l(5[)Sffi{ifem*A^ 4 2 0 2(DaH*5-gBStBb*: 
m^xmi\^\.fz (04 2) o 
[0 10 2] jgff LfcS/U3yrfA4 2 0 4§:I$ 

)R)e^4 2 0 2 ^^^^•^^tv'W >^4 2 0 3(DmM\Z 
SST-jKBbfe (04 3) o 
[0 10 3]ov^T^ e/Un>=f A4 2 0 4 A^fc^gJK 
g|{bb:fett^T-. i>U=3>rfA4 2 0 4*^W >^4 2 
20 0 3;!p6i«Jg|L (04 4) . «^;j^CEESbfet^BA^^T 
i:>^tL^WX. St>*vU3>ziA4 2 0 4 i:feW*i?4 
2 0 2*^9^^^-ar:t>'W>^4 2 0 3 h*EE«b. »S 

T-MHufc (04 5) o mm\z^m\^fcm^^iy'hr^^ 
:h\z^fz,^x\t. ^n^mr^^o\z\.x^^\^^\.. 0 

[0104] Z.iXh(DJLmzX,K^. >^'j3>zrA420 

toS<}:at::^ISffJfiS;^nfeIHIffi(Dft^«:ff^tt4 2 0 5 
30 m^^ntco (04 6) o ^ib\ e/U=3>=fA4T6^i- 

[0 10 5] :i®IH]S(D^^«:Btt4 2 0 5*sfl^fiK;?n 

:^^if(Z);^aiSStclH]ffia)^^«:Btt4 2 0 5a)/^^-> 
*te^UTdiffia)M^<*iff^4 2 0 aSrffJJ^bfe (04 

7#^) e 

[0 10 6] Z.O \^xnibt\^ti^m(Dm^m^^A: 2 0 
etc. myLkt7.j^-j^^^tii^xT)\/^^^hm(D^mn 

m^hfx^tz (04 7) o 

[0 10 7] ^<|H|«cD;'^J£ic<i;?}di®0t^<D^>»J:3> 
(04 8) o 

[0 10 8] z.(D^ounm.^m^xw.^n&7r^^m(oi^ 

[0 10 9] ST. ;*J^;^^^®l6)ittSSffi4 9 0 1± 

tCfi?«Jx.{^^JKh^>i^v^^4 9 0 2t^}^(D^mnmi-^ 
50 t;^0^^L^V^E®4ff^fiEL'fcTl/>r^^S4 9 0 3C. gij 
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\^yzi-Vt^ (0 4 9) o ^^(ii^^StcuBCTIS^t* 
[0 1 1 0] h>t^-;i/86S:'x-;^^ Ufc^. 

[0 111] ^O^y';** h U V^^:7^S^3ct:t)^l^h 

fe. 1 7 o-cgstDffifiT-^-^y^-r^ hx-mmo:) 
[0 113] zoi^xm^ntc^WLcommcD^^^m^ 

mxm4 0 0 Q>t>^7. h n-A©^^(Cii«bTSSt 
ffi4 9 0 S^ffMb:^ (E15 0) o 20 

[0 114] z(D^mm4: 9 0 s^ff^fiKLfcru^rsfe 
4 9 0 3 *r(Ria:es^ff^fiSibfcW[Ri^tstw«j;t)*figji . 

*SE}^ftl«EI4 llCfi?iJ^bfeJ:9*cJft^^ah«f:So 

[0 115] ^tz. Bmo:)^m^^m^tzW.^m7rs^m 
[0 116] z:iizMmi.r:::^mmm^Bmifs^m(Dmm. 

mxi±. }fS(7)ffJt^*te^t-^*^4mv^;5:^a^)x Sffi 

[oii7]og^c, ^?>tcsijf7)*^i^c<t ^)«^^M^^)— 
[0 118] Appl.Phys.Let.52{10),7 March 1988 fCS 

[0 119] ^ZX. 05 2 (a) tC^xt^J^a^-s S i 40 
£«5 2 0 l^^)Sffl^::->»J3>|»S^bM*fflV^T0^b 

>ybl^^y h 5 2 0 2^SJ5)(;Ufco fcf^yh 5 2 0 2O^ 
$(i5-'l 0//mlC5^:5<i:otci>feo Sfc^ tT^y 

ff^ jffi 1" :5 J: -5 b T * J; V ^ o 
[0 1 2 0] »:t:::ii>y'^>^'^;^^^5:K^*Lfc^x 
tCKOH*S^S (4 Owt 70'C) *T*2-7^S 
^^yf^V^bfeo ^a)JKm05 2 (b) i^z^s-tJio^J^^ 

tt(Dmmmo:>sim^^^^t^Bm<Dm^w-5 2Q3i^ so 
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[0 12 1] i:i±m^ntzS iS^tcs/unv^A^jE 

[0 12 2] m^mcD^^nmoM^mt 
m^(Dy5mxmmT^ztiifi^smxs>^. u±iKMbfc 

izmm\^. zcD^^miij^-^xmnmo^m^^oym^ 
[0 12 3] i^j±mmLfz!^mw.(Dmmmx^:^. 

* JSi^o < -r<fc o tciES bfcSltffi(DSjg*&iC-3 V^T 

[.tzm(Di^mm'i'(D&m(Dm.m^^mitir^ztt^x^ 

-So 

[0 12 4] Sltafil®S»i|^S(i. m^t^ffM 

gB-rSJ:-5ic:bT* J:v^o 
[0 12 5] 

[^W©^!}^] l;A±g^0flb^<^atc*^B^(Z)SMtR(i. 
WirXm^^m^cDiKi^ D ^SS: ^SW* ^ bT c: 

[0 12 6] *^WcD^S^a^>^S(i. niicom 
[EfficDfSm^feUia^] 

[01] ih^^<D&mn&^m^mzir.-rmo 
m2] mmRmcDRm^f^^^m^mzTsk-tmo 
[0 3] a^fflffjJK©iiffl6DSiti^t4*«iE;w^-:rxT0o 
[04] ^myt(Dii:ifi^nm(of&m^m.m^s.h(omm 

[06] mmmi^cDmrnoj^mn^^^m^mz^.Tmo 

[0 7] >^^WCDSIt«CO-a5$:«IBSWtC^xT0o 

[0 8] *^W(DSItS©Slt4^t4<?) Ifi^'JS^BSflgtC:^ 
1-00 

[0 9] 0 7k:e»j^>b*:SiftR©AB;^[pia)»fffl*5'^'r 
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